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What are the propertﬂes.o%‘water?

HOTMMOoOOWI>
P .

. i SR

BACKGROUND INFORMATION -

. It solidifies. = -

It turns to a gas

.- Odorless . A L
. - Tasteless o ' '

Transparent .
Falls as precipitation
A necess1ty of 11fe

What is the hydro]og1c cyc1e7 The hydro]oqic cycle 1s the cycle of .
water as it eVaporates, condenses, and falls as prec1p1tat10n

- How does a. sewage treatment p1ant work’

) A.

Primary treatment 1s 13rqe1y a mechan1ca1 process. Larger floating
objects and debris.are removed from the water by a filtering screen.
The waste and sewage then pass through settling chambers where
impurities settle to the bottom and become sludge. Only about one-
third of the impurities and contaminants are removed from the water
by primary treatment. .

In the secondary treatment of water, 1t flows over a bed of rocks

3-10 feet deep. As the water trickles through the rock filter, the

bacteria found in.the sewage multiply rapidly. These bacteria cover

" the surfaces of the rocks and consume most of the organic waste

found in the water. . Secbndary treatment reduces :the organ1c wastes
in the water By 90% or more.  »
As water leaves the sewage treatment fac111ty, chlorine is added.

~.Chlorination of: the water 'kills up to 99% of the.disease germs,

but does 11tt1e to improve the taste and smell of: po1]uted water.
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" % - ~ MATERIALS BY LESSON = . -* < i
Lesson | | ‘. .
1 Overhead projector ﬂ
e ' " . ‘- . . ) ' 5 . ". L
2 ", 10 m1 beaker .- . short.glass tube , wire screen - L \
100 m1 beaker . - . rubber tubing - overhead transparency
one-hole stopper : bunsen burner Hydro]og1c Cyc]e )
. flask ‘ ring stand PN
. . L Lo :-. ‘,1 . ’ . - " ' | . ., . ‘ R . .‘i.
3A Pea/Radish seeds - S " - S
. 2 petri dishes per e;per1ment W ‘ o _ ‘
: f11ter paper ! L ‘ | ‘
1 3B . pond water (w1th Daphn1a or’ Rot1fer) . o ., 0
VA - 15 microscopes ° ‘ BN '
slides, cover slips |/~ o :
' «  metryl cellulose (can be used to slow down organ1sms) 3 S "
4 - 1 large container, % full of water o , o )
motor 0il (a few ounces) . o
detergent (2-3 tbsp.) % | ’
fertilizer DA
food coloring . (N
//t1ssue paper . L - T ‘
_"Ouiz #2 ditto | ‘ ' . : B
5 " Any household ‘product that adds to water pollution ; . "
small organisms (students will collect these) ‘ o .
6 transparency - Thermal Pollut1on Index. . ﬁ R
4 g " . f1Sh s . ‘
) bunsen burner, large beaker . C T
-thermometer ’ e W)
Quiz #3 ditto ' o ' an
7" Game from Man.and the Env1ronment

ditto - Rotles
~ditto - Game rules :
ditto - Data blank on Serena Lake |

8 film - Aging of Lakes. .-
~ transparency - “Changes in- Chem1cal Character1st?cs and Fish Product1on
in Lake Ontario"

3

9 water test1ng kit . bUnsén’burner
~agar _ water samples
petri dishes, ) Quiz #4
-1nocu1at1ng hook 3 -
10 _ transparency (Hydrologic Cycle) and Water Flow - ' ‘&
. 15 funnels , o A .
15 cotton balls
sand

15 baby food jars
pol]Uted'water
sink .

Qo overhead proaector

ERIC Sereen .
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Jice _ e

. flask

gi

- N -

bunsen burner "

. polluted water'(fjltered from lesson 10) .
- rubber stopper . .

<

gldss tube
large jar - ..
small jar =~ .~ -

go]df1§h

K ‘ -
’ <

. sewage p]ant d1ttos/transparency

data b]ank on Lake Erie ;.J
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*gONCEP%UAL OVERVIEW

o

As populat1ons increase the use of water. increases.

1. ’ SR

2. MWater in its pure form is clear, transparent boils at 212 F (100° C), condenses °
- . below 212° F and freezes at 320 F {0° C) . . 7 R -
- 3. A1l Tiving things depend on water to live, \

4, MWater po]]ut1on is mostly caused by man. o 1s$¥ ‘

5. Po]]utants in.water affect the lives of living- drgan ~

6. Heat is a water pollutant and affects same ‘1iving organisms.

J.  As industry increases and more heat is poured into the water the qﬁa11ty of 11fe

decreases. , .
8. . As lakes ‘age nutrients are added that decrease the surV1va1 of life. .o
. 9. Water can be tested by the Health Department to determine whether it 1s polluted.

10. Nature's filtration process filters pollutants from the water. ™
- 11. Nature's evaporation process helps clear pollutants from the water.
» 12, Man has created ways to’ remoye pollutants from the water. - c )
13.. Lake Erie has changed over time because of eutroph1cat1on and man 's add1t1on of
p011Ltants .

- -

NOTES TO TEACHERS :

The lessons in th1s Pak are des1gned to take approxzmate]y three weeks. " Doing the »
-"extra act1V1t1es w111 lengthen the Pak somewhat. S

Should -the mater1als listed on the master list not be ava11ab1e to you in your school,
they can easily be obtained from your home or local store, with the exception, of pond

. water conta1n1ng protozoa.. However, ponds are numerous and the teacher with a Tittle
search1ng, can obta1n this. . _

. A1l f11ms and f11mstr1ps 11sted are ava11ab1e from E. R A. C
- ' - 't. «,,‘ 0. .

o,

. SLIDES AND FILMS * ~._
-~

.~

S . o e . .
1. S]1des 1-47 from "Ihe State of the Environment" (LesSon 4)

' )
2. F11m "Agwng of Lakes (Lesson 8) :

R . .
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. LESSON 1 ” I
:QQNCEPTﬁ_ * As popu]at1ons 1ncrease the use of water 1ncreases

MATERIALS} Overhead proaector ca]cu]ator (not. necessary. on]y hahdy)
' - Each studentg data on the amount of water they used 1n ‘opne day .
NOTE: . The first part of th1s lesson is to ‘introduce to. the §tudent how much
) water they actually use in one day. Part 1 of Lesson 1 may be given:

as a homework assignment the day before tiis lesson so the information
-hﬁ]] e available to d1SCUSS , o '

.
Y]

" PROCEDURE: (Homework assignment) |
: 1. Ask: How much water do you'use 1n your house to
: . - a. take a bath :

b. take a shower > .
- c.. flush the to11et
Co0 . d. fix dinner
3 _ - “e. wash disHes
s L : . f. any other activity, you use water for?

2. Tell the student to use a‘plastic gallon or ha]f ga]]on container
o to measure the quantity of water he or she uses for each activity.

A

AR Co , 3. Leave "how you measure" the water up to the student. Th1s ex-
Lo per1ence y1e1ds some interesting stories the next day.

‘gk. Ask the students to put their resu]ts in a chart like the one be]ow

. _Activity - " . Amount of water Used (Gallons) .
N)l '. ._‘1.»_-" B . s /Bath :‘ t - - .o
N ,\‘t
Toté]'ambunteof_water used in‘one day ' gaTTdns_
,;" > 5. The ﬂext day, the students shou]d present the amount of water they

- E- S _ ~used in one day. ‘An averdge of the amount 0f water used by the

) students in° one day can be ca]cu]ated (NOTE: usua]]y 50-68.galt .
day/person. is used.) | | : J-o0 _

a. Ask: How much water would your family use in a month? - -
b. Ask: How much ‘vater would 10 fwmltee use in a month?

;f o o i ~ c. State: You have 10 famildes that use gallons of water
3 R .in a month. In 10 yearsmhpw many people ao you think will be
D . sharing' the samé area’ 5f .1ahd. that those 10 families are sharing?

.‘(say 15).. . Ask:. How much water would thosé 25 families be using?

. I
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EVALUATIVE ~ « ' g ~ ‘ <
ACTIVITY: 1. Discuss: What does more people or’an. 1ncreased popufht1on mean
- ‘ . about the amount of, water being used? _ )

If flore people means more water is be1ng used; where are we

gefting the water?” (Introduce the water or hydro]og1c cycle)

Th¥s question should lead into 1esson 2 which is concerned -about
. the properties of water and the hydrqlog1c cyc]e

A gttt g
wo——



o

I o JLEsson é . .
, CONCEPT: Water in its pure fgrm’ls/;lear transparent bo1ls at 212° F. (100 c)
o condenses be]ow 212 and freezes at 32° (0 C)
MATERIALS:_ \.Overhead transparency of Hydro]og1c Cycle and handouts of Hydro]og1c
e ~7 N Cycle - ) 4
10 m1 beaker . . ) » .
100 ml_beaker | - Jo4
- ohe hole stopper to fit the flask used ) '
PO flask = - % .

, ' 'short glass tube .
- , rubber tub1ng connected to the g]ass tube
“ice :

bunsen furner. L -
r1ng stand .
. matches or burner lighter e
wire screen . _1‘
. thermometer . Pt : ¢
N v Student - should have paper and penc11 4 -
PROCEDURE : 1. . Each student shou]d take out a- p1ece‘of paper for observation.
> «h‘ ', 2. Haveia beaker of water in$front of the room )
Wb¢.; }. State: Descrtbe this water in every vay you ean. )
Light a. bunsen burner and place it. under a‘ring stand. Put-the
~flask of water. on a wire screen on the r1ng stand Wait for the
;water to bo11 ,
5. Ask: What is happentnﬂ hérer (The water is boi]ing.) Wit
’ ‘ _eZse 18 happening? e water is evaporating. The water is.
/ . " turning ihto a gas) . : ‘ ‘ o
’ © 6 Ask: Vhat temperature doés the water boil at? How do you ftnd
J - out? Measure the temperature of the water, (100° C)
emp
, . 7. Place-a stopper (with a short p1ece of g]ass tub1ng through the
‘ o ho]e) in the flask. Attach a piece of rubber tubing to the short

o . piece of gtass (as shown in F1g 1 below)-
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2
10.
n.”~
12.

- b3
\
13.
b
.
-+
EVALUATIVE
~ ACTIVITY: 1.
T2,
L 4 ’ \.,

8.

e

Ask® What ie coming out of thé tube? =

Set up the apparatus as shown in F1g 2 above

As the gas comes out of the tube and goes into" the- beaker what
happene to it? {turns into water 4 condenses) .

Ask: How coZd does the temperature have to be for-water to turn .

' tnto a solid? (320 F or 0 C)

+Take out.several flasks w1th varibus,éiear liquids in them (DON T
S

Ask:  What do we: have*/znatde each of these Jj

tell the students what's inside the
Some examples of what m1ght be used..

k.)

1. alcohol N
© 2. acetene . .
- 3. water + salt or sugar or’ both » -

4. bleacht . ?; i

#{(some students *°

may say water) How could you - find put? fng'the boiling

-point, freezing point, smell, ‘etc.} At th1sfpo1nt you could divide

the class into groups and have them try to- identify these liquids. )

After the 11qu1ds/have\been jdentified you may ask what effect
adding these liquids ‘would have on the pur1ty of your water.
~ . .o . : - S
Co . L T
Quiz #1 ~ ' ) . R Yo

Give ‘the students a p1cture of the Hyﬁrolog1c cycle ‘Have 'them
describe what is happening at each letter. (10-15 min:) Discuss
what they-have decided with an overhead transparency and over]ays
of what /s happen1ng

Y ’ ";-.u’.
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RAIN&SNOW -~ % RAIN & SNOW

" SNOW MELTS ‘ .
. \ (\. | { .
) ‘ N ’ X L ; v : B ) ." ’ T ' . "
PANISGVE T
| OFF WATER . S R

- . WATER EVAPORATES.
\ _ OFF LAND & WATER

AMS FLOW. . . 3 _‘ R s
O LARGER - . = B o
DIES OF. . T o
TER BT : :

(PLANTS © - WATER GOES THROUGH.

' - R .. TAKE IN
PLE & PLANTS GIVE T WATER PIPES TO STREAM
WATER . . y R

' [}

. . o
A, ! i / *
) ¢ _‘ ° 0
g .
"

 ANIMALS
GIVE OFF
WATER " | ;
: | " INOUSTRY .
., ANIMALS * " DUMPS WATER INTO STREAMS
: | DRINK WATER i ' . }' S
ANTS WATERED - | : .

15
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Define these terms in your .own words: ¢ .
. , . a - .
1. Evaporation v 5
v ) . Lo 2, ¢ o3
2. Condensation
:} - “ n;‘ : ' .
3., Freezfng .
! $
4, Boilind poi
5.. Physical properties of
.

There is rumor that the temperature of the earth may increase. Would this temperature
increase have any effect on the Hydrologic Cycle? Why or why "'ot?

.
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CONCEPT: |

NOTE:

-

MATERIALS:

PROCEDURE :

LESSON 3 ' C

-

- Al }1V1ng things depend on water

A. Pea or Rad1sh seeds (any that germ1nate quickly) .
- 2, petri dishes (any flat clear dishes will do) per experiment
filter paper or paper toweling - enough to fit all petri dishes

1%5%%§2 Pond water with Daphnia or Rotifers in it - or any organism large

enough for the student to see

y‘»,& {%% eyedropPErS

microscopes (15 - if whole c]ass does the act1v1ty)
3¥si1des, cover s]1ps - methyl cellulose - (only if you want to
™ slow the. organ1sm down)

h“**ﬂou may want to divide the c]ass into 2 groups and have each group do
one of the activities. A third and fourth group may also be deve]oped
if students have their own ideas about how-to test whether a 1iving
th:ng is dependent on water. ‘Also: If the students have had no
ierience with the microscope the Appendix to Lesson 3 might be dene
:ugpus to this lesson.
) 4 ) ‘
A - Seed Germination . - . ]

.,

T. "Ask: Do seeds need water to germinate or begin gro:i,nng"

2 *Give each student (they may do this act1V1ty in pad 4?% groups
of 3) 2 petri dishes and 10 seeds of the same kind.

- At th1s point: if you have done experiments with contro]s before
‘you's m1ght ask the students to set up the experiment to test whether
, seeds need- water to germ1nate

- If they have not had much exper1ence with this ask them to do
“the fo]]ow1ng f _ . _
" a.  Place a piece of filter paper in both petri dishes. *
b. ‘ Placé&5 ‘seeds of the same kind in each petri dish and spread
‘them apart.
c. Label one dish experiment - Don't do anything else to this dish
- Label the 2nd dis E Control - add JUSt enough water to soak the
filter paper.
d. Put both petri dishes 1n the same env1ronment - preferab]y a-
place that is warm and has some sun1ight :
3. Have the students make a chart 11ke the one below and check and
. record the progress of their seeds each day. :
~/

{
1

v
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~ . Do Seeds Nged Water to Germinate? -
( Dayl IDay2 Day3 . bay4  Day$s
. -
.+ .~ Control »
- ‘,{water)- .
Experiment !
(no water) - . )
EVALUATIVE . | . o
ACTIVITY: 1. What effect does water have on living things? .If you altered
. - ' the water by poT]utjng-it, what effect would this have?
"PROCEDURE:" : PART ‘B < Do an1ma1s depend on water? '
o _ ~ .
~NOTE; ’ - Daphnia can be purchased at a biolog1ca1 supp]y house but are. found in

any .pond that has a lot of vegetation around it, |
. 1. Have the students take a few drops of pond water and examine it. .

X 4 T - If a 1ight source is put behind the container where "the. organisms
‘ _‘are some small animals might be seen and easily caught : ;

o2, Ask the students -to note how the anima1s move ,

3. Ask the students to note how the:animal eats Kl
» Any 7th grade biology text should have information on CILIA@

" FLAGELLA, and PSEUDOPODS.  See the diagrams_below.: A1l of the
animals move by causing a current to form. (If students are’
interested to see a daphnia eat - they love yeast. If yoy put
a 1{ttle yeast in some methyl red as the yeast goes' through the
daphnia's digestive tract it will turn oran? The daphnia eats

.~ by causing a current flow and the animals flow into 1ts mouth.)

° L B v,

Paramecia s . *

 Pseudopods v ..
Euglina .

3 L.
-




EVALUATIVE

CACTIVITY:

SUGGESTED -

EXTRA
ACTIVITIES:

S

‘Students may do some research to find out

LR
- o
, .
ki [t ’
o
. 1 .

« 7

ASK: What do animale need to survive?

These students may be given the assignment to f1nd 5 p1ctures
showing the need that all living organ1sms'have for clean water.

~—c

Discuss the necessity of water in 11v1ng th1ngs us1ng the p1ctures‘

_that the students br1ng in.:

You may ask the students to invent an animal or p]ant wh1ch

'_doesn t need water

o' il ' - ~

Some animals or plants can get a]ong w1th ﬁery 11tt1e water

oW much water different
animals depend on.
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S , " LESSON 3 APPENDIX - - B
. . . . , "‘4 - - . . . " )
CONCEPT The microscope allows man to see microsEBpﬁt animals.
%1‘ ’ . : ~
.MATERIALS (for\gach pair of students) . S .
. Glass slides and cover slips_ ‘ _ .
Lens paper '
¥ Paper. toweling .
Medicine dropper -
Microscope - .
Ditto of microscope for each student . —
. ~. Newspaper . g
‘ : + Scissors

. IMtto of evaluative quest1ons
PROCEDURE: - Hand out d1tto to each student. The teacher should have a

. ¢ microscope to work-with. before the class. The object of this T

*lesson 1s to familiarize the students with the parts of 2 ° - -
microscope. The studénts should fi11 in the parts of the
microscope marked on their ditto as the teacher names and
exp1a1ns these parts to the students

1. 0cu1ar - this 1s where the student 1ooks to see h1s
s1ide material .
Body tube o oo
Coarse Adjustment .- o o ‘ "
Arm K ’ , . v
High and low power ohject1ves o ‘

. Stage clips = - :
St age

" Mirror

. .Base ’

OCENAG BWN

The teacher should now explain how slides are made‘for
" yiewing by  a microscope. Materials to be studies are placed
on a piece of glass called a micrdscope slide. ‘In most cases
_the material 1s covered with a small, thin piece of glass
called a cover siip. Clean both carefu]]y before using.
. .- Wipe the slides clean with water and paper toweling. Clean
- the cover. s]1ps with water and lens paper.

*‘. . Now pass out to pa1rs of students a: microscope, scissors,
’ - small piece.of newspaper, -slide and sl1de cover, med1c1ne
dropper filled y1th water. ) :

’

Have the class prepare a wet slide as you exp1a1n toLthem how., .

| Steps to follow: - - . | o
| 1. Cut small piece of newspaper w1th letter e with scissors.
: 2. .Place on slide, printed side up.
. "Using medicfne dropper, put single drop of water on . paper.

, 3
.\,_ : 4.  Place cover s1ip over newsprint.
- .55 Place s1ide under stage clips of
6. Look through ocular. :

/\ .l . o
¢ «.) e g

©

Yoy e




.~ EVALUATIVE

ACTIVITY:

*

A

~

\ ~

o

7 Using coarse adjustment, s10w1y move the tube up or
~down until newsprint comes 1int o, focus on 1etter 3.

Questions ‘to ask students Ditto “l;f‘ s

1. Is he'lgtter e ups1de down or is it in the same position .

asit wou]d be when seen with unaided eye?

2. Move the siide from right to 1eft which ‘way does the
e move? - - > )

¥ . :.\

3.-.Move the s]ide away from'you which way does the e move7

" Use different powers and note t he appearance of the e.

-

1

\

| filr: | d L S
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" CONCEPT:
* MATERIALS:

.. PROCEDURE!

F9a ;

EVALUATIVE
ACTIVITY:

 SUGGESTED
© ACTIVITIES:

: ;p]ant

(s Can QOZ‘LCZ wastes in any Wy add to uater pollution? (yes)

W N

5 . LESSON 4
v . 5 P

Water po]]uf?gﬁ.is mostly caused by man.

1 large ‘container % full of water - -
some motor 071 (a few ounces will do) ! N
some’ detergent (2-3 tablespoons) : '
some lawn fertilizer (2-3 tablespoons)

a

food coloring (1-2 tablespoons)
"1 pint of the po]]uted water that ka]ed~;N\\go1dfish

tissue paper

Quiz #2

Begin by asking students to provide answers, to the question they were
to have written paragraphs on. Provide short discussions on their
reasons, which probabty will include such things as 1ndustry dumps
the1r.wastes into the water, sewers run into lakes and rivers, o0il .
tankers sink or leak, ships and ferrys, do not provide. for wastes,

but rather dump raw sewage into waterways, etc. o
¢

'.‘Place the 1arge container of water on a tab]e before the class.

Tell them that this represents the water supply (a large lake) of

- a nearby city. The city depends upon petroleum products and agri- -

cultyre to prov1de the peop]e with a ]1v1ng No sewage treatment

Where are most solid wastes depoezted in our country? (dump§ or
sanitary landfills)

- Where does the water fhlltng on the dump ae rain go’ (into the

ground - as ground wate
:What 18 usually working on garbage to break it dowm? (bacteria)

‘What could be washed off of this garbage as the rain comes dawn?

(bacteria)
Where mtght this bacteria go? (into the water)

Show s11des 1-47 “The State of.our EnV1ronment" -

Quiz #2 |
| ’
1. Fd nd out who is res?onsible for'enfbrcement of pollution laws.
d%at might the penalities be for breaking laws?
. -What are the 3 most important things that this class can do to
.prevent water pollution? Discuss.
Draw posters to dtscourage water pollution.

Test streams surrounding dumps or garbage sites for pollution.
‘Compare these streams to areas that do not dra1n a dump.

E



. 1

>’ P -" QUIZ #2/ ' ‘ .. " .
< K . ' X . . ' ) . y ‘ o . "'.. "‘ . " l' .
1. Water pollution is mainly caused by who? .. o

: - -
R . . . . .
/) . . 4 . N o "\ .

2. - We put several items of po]]utants in our 1ake (oil, detergents, fertilizer,

chemicals. ) L1st 3 of the rtems and the sourqe of the pollution. " =
C - .

T A

- 3. You have a dump one block from your home 1ocated on a hill. Do you have any
' cause to_worry about that dump po]]uting the beautifu] lake 1in front of your
home? Exp1a1n why or why not. .

o
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TIME: 2 class periods o /L\ESSON 5 -t o o

. . . .. . '- ] : ) ‘ . ﬂ’ L , “
X - ‘ ’ . . . ' ( N .'.'.' ) . . . . . P .
CONCEPT: 2 Po]lutants in watér affect the lives of 1iving~organisms

MATERIALS: "Any household products %» \add to: the,po]]ut1on of the i%v1rohment R
' ' paint S

> T bleach . po11sh - B
T .7 soap . dishwashing soap; etc T
~ Possible organisms: Should be collectedhy the studeg?ﬁb
algae - I . ’

seaweed , B ¥ :
1eafy aquatic plants (seev1ist be]ow-under Procedg:e)

PROCEDURE : Introduceathe experiment with these ideas.from Le¥son 4.
‘Read -to the student: Think about the materials that you probab]y
add to the water or soil. For example, when washing.the car, ferti-
1izing your lawn, taking a bath, or even brush1ng your teeth, you
add new substances to your environment..

e ' ~ The soaps. toothpastes and chem1cals a]ong w1th humaanastes go .
oo : into a drain or sewer. Some cities have sewage plants“to partially

treat the wastes. But whether’ the wastes are treated or not, most
of the substances you add to the water cannot be removed. The sewer.
finally empties into-a lake, river or ocean, Some chemicals get into

- the water in another way. Ferti]1zers and ‘weed killers often sink
down through the soil into underground water sources. This water
eventually drains into streams and lakes. : Do you think.these chemi-
cals affect our waters and the living th1ngs in them? Do you think
about po]]ut1on when- someone Spreads weed ‘killer on your. lawn, or-
when “you run soapy water bath down the drain? Should you? Th1s

\\\\;/ experiment w111 he]p you find out how.you affect your env1ronment

1. Tel] the students that they may choqsena partner and work on an - .
- experimeht to f1nd out . how commonihousehold products affect 11V1ng
things.
" 2. The figure below gives- you some examp]es of organ1sms you could’
- study and effects to look for. .You 'can select other organisms if
- you want. Plants and animals that ]ive nearby are best. If
poss1b1e collect the organ1sms you dec1de to’ test

POSSIBLE ORGANISMS ' : POSSIBLE EFFECTS TO STUDY
aTgae seaweed . - o growth rate, color change
leafy aquat1c p1ant ; - growth rate,~co16r change
¢ hydra - . rate at which it regrows - © P,
£ flatworms "~ rate at which it.regrows .
"~ ' snails , : growth'rate, repraduction rate L
daphnia ’ - _ heartbeat rate : 4
brine shrimp ‘ growth rate .
crayfish ' growth rate, breathing rate
' ‘larvae: of aquatic 1nsects,
’ o mayflies, -dragonfhes, } -
, o - mosquitos J ' .
frog spem and frog eggs . fertilization rate (number of eggfxtgat
tadpoles rate of .development start to atch)

rate of deve]opment‘

SRR __young, locgl fish = =~ . " behavior, breathing rate

.~ . - goldfish . v . breathing rate. o ,

o - Cr, L s : ok
O ‘ ‘ ' . R N

ERIC) ¢ P
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A

* Jdie 3. Here are 4 suggestions that might help your students with. their
W .. .investigation. g ' 3 . '
a. ‘Select a product to test and an organism to test it on. Find
" out about thg‘ﬁgrmal behavior of your organism and how to care
‘ for it. (where it lives, the type of food it eats, if its an
.animal) The library is a good place to look.

b. Write out a plan for your investigation. Decide on how much
of the household product you will use. You might test different
amounts of chemical on your organism. :

> 1 ml of chemical 200 ml of wafer .
.1 ml of chemical 200 ml1 of water
—da = [

c.. Run your experiment.. Observe your organism very carefully.
R Look out for pollution effects you did not plan to test for.
soas o 1F it looks 1ike the chemical is seriously harming your plant
' ©. ¢ .or animal, stop the experiment and put the organism in clean
" water. - .
.0 ds Weite up. a report: »
Ll T Purpose of your experiment: To find out what effect {product)
oww: hadon __{organism) . L )
*";é;aPrOCEdure: Write out what you did to test whether your product
Jowas a pollutant that affected your organism
N %" Data: Keep accurate records of all that happened. to your
»reroi-i- animal - make charts or tables if you have a lot of-data.
L o%i‘Analyzing Data: Write a short report of your experiment and
ca «o i 0 -What you found out from it. For example, did you find that
~owot 7 - your substance killed plants or slowed plant growth? Could
"5 ’your substance haveé worked: differently if it was found in a
< 'more natural environment? -
Conclusion: Report. your results to the rest of the class.

o

EVALUATIVE | :

ACTIVITY: The report under conclusibqjsh6uld be the evaluation.
S 7 What su?gestiohs can you make to reduce your fahiiy's contribution
: to local pollutionz . - . . .
" SUGGESTED | T IR

~ EXTRA . : - P , : ; i

ACTIVITIES: 1. If a student is 1nteregted in photography he or she miéht take
R pictures of the way pollutants are affecting the lives of other

_ ~ living things in their community. Thesé can be posted around the

- © " .school with captions. < - ‘ e

2..;A s1ide show may be developed around the theme "Water Pollution

L | Kills" and .put to appropriate music.
. . : . : . )
3. Weite a commercial about water pollution. - Present the commercial
to. the class or an audience of your choice. What effect did it
have? T : . R

- o 4. Some students might want to make-a wall mural or collage of
: ~pictures showing the effect of water pollution. -




Waterborne wastes affect plants. Set out several flats of plants
in individual pots. Dissolve equal weights of various detergents
in water and allow the solutions to sit, uncovered, for a week.
Use the detergent solutions to water the plants. Is there a
difference on the effect various brands have on plants?

Do the same experiment'as in #5 eXcebt using a fish - at first
- signs of distress remove! Let the detergents age for a week and
see if this makes any difference on the effects.

peps JF




'LESSON 6 - | Yy .
© TIME: 30 minutes + some
time for_discussion

-
(Y

CONCEPT: “Heat is a water\pollutant and’ affects some 1iving organisms.
MATERIALS: ‘Transpareney: Thermal'pollution*fndex <
- Ditto for students Thermal poliution index
* Fish ) o o o
Bunsen burner ' o .
Large beaker ’ _ .
Thermometer ' o ‘
PROCEDURE: 1. Using no words - put the fish into a beaker ‘and begin- to heat- 4t .

with a bunsen burner - a.thermometer should be placed in the
beaker to make sure the temperature does not rise above 76°F.

This is sure to catch most cf the student s attention and get
some negative responses.

3 i

V7 © 2. Watch the fish as the water gets- warmer Ask: Do the movements
of the fish. change? Does the b:reath'mg rate change? '
1 }. 3. ‘Remove the heat! '
PO =4, Hand out the ditto; Thermal, Pollution Index.

5. Ask: What-does the diagram mdwate about the effect of heqt on
life? (The temperature must not be higher than 759F. or damage
.to 1ife begins to occur) .

EVALUATIVE
ACTIVITY: - Quiz #3

SUGGESTED o -
EXTRA - > ' ‘
ACTIVITIES: 1. Choose a local 1ndustry that produces wastes -Choose one of those
oo '~ wastes. Then find out all you can about the methods being developed
~ to control the waste. Write to the manufacturers of pollution. | -
control .equipment and. obtain.information about the. contrgl of _
: . waste. (One source is Chemical Engineering, a special deskbook“,
‘ . a issue on the toptc, "Environmental En 1neer1ng - A Complete Guide
: to Pollution Control“. Oct. 14,.1968) '1f you have found a method
. that might work write a polite letter ‘to the manager of the plant
" and tel] him about your conceﬁns and 1deas for 1mprovement '

; 2. Choose a local industry that has an outlet. 1nto some nearby water.
P SR " Measure the temperature of the lake, river or ocean near the source
- of the industrial .pollution. Is ‘the thermal pollutton produced
detrimental to 1ife?

.
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$lants thrive

‘Most kinds of

Water is ¢lear.

other animals and

. Normal. river temperature:
~ Many kinds of f15n

No obvious change in water quality or
organisms 1iving in it.

A]most no fuin can reproduce
.

"Many desirable kinds of fish such as trout
have been killed.

No swimming .

_ age fish and animals that
Tive on-the river bottom have been killed.

0n1y carp and catf1sh survive

Unpleasant odors and tastes produced by
1ncrea§1ng_numbers of blue-green algage.

&

Water not fit for drinking

Water can_no 1onger be used by 1ndustry for
cooling unless it is first certifically
cooled. .

The river is dead except for some bacter1a,
algae and. mo]d

*




| QUIZ #3
(10-15 minutes)

. ' _
You are a large business tycbon and ‘have a chance to expand and build a new industry.
You are also a fantastic fisherman and love trout! There arg the possible industries
you have to develop. Which industry would you choose and why? ‘

. - Thermal 5011ution' = . Money '
A. Iron & Steel o 2° . %&million-
3. Chemicals _ - .8 7y million
C. 0il Products . A 50 % million
D. Railroads T S $50,000
) E. Buggies & Wagons o 8 1,000
- r . - ' L

"As technology progresses,_what do you think happens to thermal po]]utipn? ‘
' B E ' e S )
.

©

30




©LESSONT . . .

" CONCEPT: = As 1ndustr1es 1ncrease and more heat 1s poured into the water systems,
the qua11ty of 1ife decreases A

MATERIALS: Man and«the Egyironment (book), pages 302-325

PROCEDURE: .1 This 1esson 1nvo]ves the students as a decision making power. The
o ' decision is- whether ,0r not to allow a new power station on Serena
Lake to be built. ' The city needs more power (electricity) but.
heat from more power might damage the eny;ronment -

a. The Wattson E]ectric Company is pﬁanning’to‘buﬁld a huge power
~station on Serena Lake.: iratEea S
Atomic energy will supp]y the heat for making e1ectr1c1ty
Waste heat will be given off as hot water. '
The company doesn't p1an to cool the water before piping it -
, into the lake. .
e. Before the company can begin operations it must .get perm1551on
- to release heat into the lake. This is granted by the state :
~ Health Board.
f. Some citizens don't want’ the State Hea]th Board to grant the
.. permit. .
g. Other groups sdpport the power company. - ‘
h. This activity is the' hearing that is called by the State Boardr
S of Hea]th to-decide between these 2 dssues: . e

ao o

(1) Shou]d the Wattson' Electric Company be permitted to go
‘ahead with its present p]ans for discharging hot water
: into Serena-lLake. . -
(2) Suppose the company is not a]]owed to.add hot water to '
the 1ake . There are other ways to get‘rid of the waste IR
heat, Ni]] any of these methods be a]]owed? o

2. 'First -5 State Board Officials will be e1ected by the c]ass One
will act as chairman. for the hearing ~It:is: their responsibility
- to. decide if the company can. release water into Lake Serena ‘

3. Second - Tist the;foilowing group§ on the board
Wattson Electric Company _
State Industrial Association v .
Majority of City Council TumLa %

" . .. - Committee to Save Serena Lake . T

e Minority of.City Council R : _

: Friends of the Environment . o "

Students may - vo]unteer for the position they W1Sh to. ‘(3-5 per group

is a good number). ' o ) v ] fo

I3 W

4. Have each student read the ru]es, pp 303 304, Man and the, Environment

)'ﬁ

5. Each person shou]d read a description of his or her ro]e, PP. 304 313

3

6. Each person shou]d read the Data Blank on Serena Lake pp. 313- 322
., Man and the Environment, and the effects of the proposed atomic power
~ plant upon 1ts environment _

v a . : .
. . v




hd [}
.

‘ & ~%. 7.. Each group must have an 1mportant understand1ng of 1ts role.
- ©“20i . Each person must be.able to find the appropriate data in the Data ‘
e ‘,B1ank which supports ‘his. position ,j,' . o . . ' '
» - ‘8.?;C1ass t1me should be g1ven at this time "to p1an strategies and learn
“.in & ‘the rules.  (One per1od) ‘ . :

9. The hear1ng sﬁ¥u1d be ran as comp]ete]y as poss1b1e by the students

* N -
\kt % 7 10. Look for the k1nd of attitudes and- va]ues that will determine
T - behavior outcomes. . Are statements made that .defend or cha]]enge
v1ewpo1nts based on data or emotion.

1. The,game w111vtake one per1od,to run, : s T Lo

-

" EVALUATIVE

ACTIVITY: After the hearing is finished, it should be d1scussed The most
o important data is on how- people behave when a decision has tq be made.
Have the students ana]yze the1r own .action in the debate. Then discuss '
these questions: : .,
~a. In your op1nion what was the most conv1nc1ng evidence made to
"’ - the board?"
L b. What should be the. ro]e of spec1a1 1nterest groups? .
o c. What problems arise in conflict between desires for prosperity _
BRI C and an unspoiled environment. :
“%<5 . d. If you held-a new hearing with a new Hea]th Board cou]d you change a
oo the outcome?
SUGGESTED
EXTRA

- ACTIVITIES: 1. In 1899 Congress passed a law (33 U.S.C. sec. 407-411) mak1ng it
R . illegal ‘to dump anything into a navigable waterway or it's tri- .
RS butaries without a permit from the Corps of Engineers. If you
- - find that a company does release wastes into a stream by you, you
can write to the District Engineer, Army Corps of Eng1neers (phone
book) and find out 1f they have a permit..

.

-

-
-~




" CONCEPT: °

MATERIALS:

PROCEDURE:

- EVALUATIVE
ACTIVITY:.

' SUGGESTED

EXTRA

CACTIVITY: -

As lakes age nutrients are: added that decrease the surv1val of lifé

e 2 .Discuss Eutrophication ' ' g
Teoaa. What happeng to bodiés of water when nutrtents are added to them?

.~ LESSON8

Y}

Film: Agi;gﬁof Lakes : e

Overhead transparency of Changes in Chem1ca1 Character1st1cs and Fish |

Production in Lake 0ntar10 .
.f'

1. Show film Aging of Lakes (]4 min.)

Al

(Aging occurs - and algae-grows) ;
b. What happens to the lake as the algae grows. thtcker’ .
. (The algae cuts out sunlight and other piants die which need.
this sunlight. The algae also used up C02 wh1ch is needed by
: the plants causing them to die.) §
€. Where do the dead plants go? :
. (They sink to the gottom and decay is started )
d. What helpe decay the dead plants?
+ (bacteria decay the:dead pqants)
‘€. What does this process of decay. requtre?
- " “(oxygen) :
.- f. Ae more plante die ‘what is needed ‘in greater abundance?
~++ (more 0, for decay) - . x
What happens to the fish and other animals that need 02 I
(They don't get enaugh 02 and ‘they start dying) :

B

3. Show graphs of changes of Lake Ontario Discuss the effects of
increased nutrients oVer the years: to the amount of fish in the
lake., ° : . ‘

¥

1. Students may draw a cartoon showing a lake and what happens as

_eutrophication-occurs.

: 2. What chemicals do. detergents contatn? (FhOSphorus nitrogen)

What kind of organtsm i8 sttmulated to grow by these nutrtents?i,

One effect man has on streams and rivers is to- increase ‘the amount of

‘sediment. due to erosion. Dev1se an experiment to determine the effects
-of sediment on algae. : - . :

K3
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. . LESSON 9

4C0NCEPf: X waterjéan be'tested hy thf Hea]th Department to determine‘whether it
is po11uted T ST ' Lo ey
Z:imgIERIALS; ~If you can obtain a water test1ng it from a nearby pool\\ “
- ! agar , .
. petri d1shes : . .
R ~ inoculating hook' (sterile w1re) L

bunsen burfer -
' samp]es of water from s%udents homes 1
PROCEDURE: 7 1. EXp1a1n to. the ch11dren that water can be tested in sw1mm1ng poo]s ©
’ : - ~ with kits. These tests are'made to determine -how much chlorine is
in the water and what the pH of the water is.  If there is no
ch]or1ne in the water bacter1a can mu]tip]y and algae can grow. o0

o ‘2. A second test is usua]]y run by the Health. Department ~ Take a
. “~sample of the students water in a test tube. This water is taken
RS it Y7 7 to a lab, o A loop like this (inoculating loop) is sterilized -

*place it in the flame - and a hoopful of water is then p1aced on
an agar plate. *

e at a. Ask: What is.an agar plate®used for? (To grow bacteria_on)
L, L ‘What kind of bacteria might be fbund in water? (Type
\\~;)/' EE T {g'j,’ “that decays dead organisms) -

-There- is another type. that is called co]1form bacteria -and 4t comes
- from our intestine (waste products). ~If this type of bacteria is
found on the agar. then the Health Department concludes that the -
L . water is po]]uted and asks you to do something about it. :

. X 1b. At th1s po1nt severaT students may wish to place the1r water
Lo . samples on agar dishes or examine the1r water under the micro-
T ~scope, for pollutants. o
NOTE: . The fo]]ow1ng books ‘might be he1pfu1 for test1ng ter for po]]utants
. 1. Standard Methods for the Examination of Water /and wastewater (13th ed..)..
! 3 - Amer1can‘Pub11c‘Hea1th Association, 1971 /7 . |

2. ’Simplified Procedures for Water Examinat1on;'N.Y., Americanvwater\
Works Association, 1964 (A.W.W.A. Manual M 12) *

“ue TN
LAY

EVALUATIVE

Yo, ACTIVITY: - Quiz #4 - iQ | '

N ) : e o ’ o Y . ) ‘l‘i("" .
p SUGGESTED - . e

. EXTRA , ocean 1s o ‘
+. . ACTIVITIES: The c1earness of water 'in lakes or the ocean is often measured using a

.Secchi disk. The disk looks 1like the diagram on the fo11ow1ng page and
- is 1owered deeper and deeper unt11 it can-no:Jonger be: seen.
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- . : ) . O;
\ . QUIZ #4° . ) Yy
1. You are concerned about the number of bacteria in your water at home _’How might
- you test the water to tell if it js pure enough to drmk? IR '
' T . . b l -\ ’
a ‘ ‘ )
._f;‘, \ - 5 . . A LY ‘é’é
. f ) s " v °
- ( °
2. You are-a Health Inspector and have taken. a sample of water from a nearby swimmng
' pool. The agar plate s]owed that coliform bacteiia. was present in the water. what,
’  does this mean? . " . ' . _ . :
u'a‘,' * : ‘e
S ; ‘ “ _ -
PN - .’ : i ) ;- o -
; | PR S | o~
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CONCEPT
_ *vMATERIALS

PROCEDURE: .

AN ! .
~ EVALUATIVE
C L ACTIVITY:

.:

. »polluted-water from simulated 1ake experiments '

" LESSON 10 - s

Nature S, fi]tration process f11ters po]]utants from water;\ o

Transparency’ of Hydro]ogic cyc]e

for 30 students (15 groups of 2) .
15 funnels R '
15 cotton balls .
sand

15 small g]ass containers (baby food Jars)

T water: transparency $oe _
- Usink , L ’?w
'*  overhead proJector _
screen : : g , - o o
' . ; ' '# k4 '.u .u;'i':n\\
ReV1ew %he Hydro]ogic Cycle using. tranSparency R
Pour some polluted water down the?sink
Have the, students draw a diagram of'where this H20 goes

Rl
A . .

Where does thw water go" .Show transpanency of water f]ow

13

_ Show the trans

. "

a

What has. ’nature, ,
tion. sand . '<1f<1 S
' ]

W‘LZZ this water be free of oZZutante after it filters through the
sotl and sand? Answers wi] vary :

- Put these mater, a1s'on a counter in your - room : _
* -, someé sand -

1 funnel
1 cotton b » » some of the po]]uted water
1 small glass container Y .

Have each group of two take these materials and design an. experiment
that w111 fiiter the polluted’ water

.
)

- Have students write out the uses of the materia]s and ‘a step by step _

process of their experiment.’
What" things were fi]tered from the water?
What can be conc]uded from this experiment?

'This was a small amount of" po]]uted‘water ‘tan Nature continue to
fi]tEr po]]utants forever? A "

&

;ency of Hydro]ogic Cyc]e . e e I
,‘bded to;remove pgescble poZZutant39 §8€H fi}tra-

Hhat suffers from this type of witer\cleansing? (The soi]f--the .

]

po]]utants remain. )
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. SUGGESTED .
EXTRA - ' : S oot : ' _
ACTIVITIES: = 1. Take some poliuted water and place in a glass dish. Allow to
- O evaporate. This should leave the pollutant in a residuewon the
bottom. ° L - _ - o, ‘
- 2. Find sﬁme forms df water pollution thaf are helpful. (Minerals
» such a5 iron and sulfur are needed by our b_odies.) )
Do T
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" LESSON 11

- ~

CONCEPT: Nature's evaporation process provides pollution-free water
MATERIALS: hot plate or Bunson burner -~ ' R
. % polluted water than was filtered in previous experiment K::f/
; .rubber stopper \
glass tube & _ , -
large jar o L o ' -
small jar " : ' ' ' i
1ce ' -
goldfish : :
fiask C AR u

PROCEDURE: Ask ciass to propose so]ution for making the filtered
poliuted water safe for use. The method must be one that
Nature.also-uses. The teacher may have to direct them into

: this evaporation type experiment.

e e

Ty i Set up.the experiment as follows: o ui'i=~"

. What is haﬁpemng to the wizter" aa it boila? (Evapor‘ates) _

-What happena to it as ti: aoole? -5 (Condenses) :
) ,HaVe someone expiain the process Nature has: evaporation
condensation . .
precipitation

: Take the distiiied water and shake vigorously.

: -What an I adding to the water as I shake it?
* (Air with dissolved oxygen in it)

45




'Drink‘SOme of ‘the water o L - : ' /

What L? deeaztntaatton? (Removing salt from sea water to’ make resh
water

How could desalinisation be done? (Boil off H,0, then conden e.)
Today. it ‘coste 10¢/1000 gaZZone to. pumfy Hy0." Desalinization takes
-$1/1000 gallons. ' S

EVALUATIVE

L ACTIVITY: - Write a paragraph exp1a1n1ng how our exper1ment is. s1m1lar to Nature s -
' _ hydrologic cycle. Review the Hydrologic Cycle.
' SUGGESTED S
. EXTRA : S A

ACTIVITIES: - 1. Set.measured amounts of water in diffqgent types of containers in
- areas of the room that recajve varying degrees of'heat.~ Take note
of the amounts of evaporat®n from each container. Have students °
write why some containers of water evaporate more rap1d]y than
others. -

.2, Try the above experiment when the hum1d1ty is very. h1gh and aga1n
v,“\\ s when it is very low. Record results. T

,
EAE
—_

T L
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. LESSON 12
CONCEPT*h Man has created ways to remove po]Tutants from the water 3

MAIERIALS: .Sewage pTants dittos/transparency

PROCEDURE:IH Review. the previous methods found in the hydroIogic cycTe that nature
7 uses_- filtration and evaporation . el

T . Why doesyman have to create sewage treatment plants if nature aZready -

' has m ds for cleanstng the water" The Envirommental Control Admtn- '
igtration'made a -survey of wpzter supplies of 3,563 samples.. 30%
contained germs or chemicals in excess of federal standards. = Natural’
processes. are unable to handTe the massive. volume of waste and sewage

- being dumped S

Over 1300 communitdes stiTT dump untreated wastes- into rivers and
streams. 25% of our communities have no treatment plants. About

" 30% of our popuTation Iive in communities that provide primary treat-5~
ment only. - : o _ o - :

Hand out Primary Water Treatment ditto and discuss this type of
treatment ' . ,
‘-PRIMARY TREATMENT - )
1. Filtering screens separate rags, sticks. and large objects.
#®?2,. Grit chamber: soil, rocks, sand settle to the bottom. o
3. Sedimentation tanks: . suspended particles settle to the bottom...

»

;SEGO ARY TREATMENT
. 0% of communities with sewer systems provide secondary treatment

f water. _
L i‘bcess ' W i
S Water filters over bed of coarse rocks.. ST E?;”;jg
AR T Z;- 90% of organic pollutants are consumed by bacteria Fo

o "._..;;?f::_ N
“L'D JWATER TREATMENT - (OnTy a few places have tertiary tredtment - 'ﬁ”ef
F Lake Tahoe 1s one. Less than 1%). RV,

~.Phosphate removed .
*2 ﬁuuitrogen removed by blowing.air through sewage Lyt
7.3, Chemicals remove additional phosphate in separation’ bedrer o
o 4, ,water passes through activated carbon for additionaJQﬁTeansing
‘z."v. }".mf o ‘. 3 “.’. £8
iThe.sqlids that remain behind are‘caTTed “sTudge“ Nhat uses do we
‘have -for:sludge? - (Fertilizer)’

B 13" Have "stidents .1.ist Eossible uses for “$ludge'"” 1n the future.
gffpigz What new jobs wiTT e created by this new “sTudge" industry?

. EVALUATIVE -
' ACEIVITYE . >

H
--n.,, .

SUGGESTED * 37

3

EXT N 'f TR , _ :
ACTIVITIES Sl Také a field trip to a local sewage treatment pTant.

"-, _" . ] ' .

'=?\%: oShbw filmstrip "Environmenta] Crisis“. Part 2

u + N .
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" SEDIMENTAT ION
: TANK

TO SECONDAR ‘ |
TREATMENT-X’ v

25% use no treatment

31% of communities use primary

'50% use primary and secondary treatment ’ L
less than 1% use primary, secondary and tertiary treatment .
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- R CURER A
. .‘.v . . ) . "n l‘% . ‘ H ,‘: .‘
:CONCEPT;\ - Lake Erie has changed over t1me because of Eutrbph1cat1on and Man s
o . add1t1on of po]lutauts B _ , _ :

~"'MA-TL,F;"T,RIALS:" -Informat1on Data Blank on Lake Er1e, pp 265 286 Man and thé Environment
' - . Ditto - Is Lake Erie Dead? ' o ,

.PRQEEDURE:‘* The obJective of this lesson is for the students to read data about a
- —  pollution problem, f1gure out what is caus1ng the. problem, and propose
e . -a solution to.fix it. - R S .

e 1. Have the students rdad the data blank on. Lake’ Er1e pp 265-280. Have
: ‘them vead them to- themselves. Some students may need help 1nter--

_ /. -'preting data. and graphs or charts. -

CEVALUATIVE - ‘ T T /
ACTIVITY: . 1. After the-students have read the information.ask them to come up
. == Withat least one planthat would help them improve Lake Erie or

. © 7 answer the quéstions on the next page . R

. _” . & 3 i N L e ™ , - 12 “
SUGGESTED -

EXTRA °

" ACTIVITIES: 1. A series of slides {1-47) and a tape on. the State of YOUr Env1ron-
) ment. can be found at the Highline District. This tape and slide
., . series .reviews the major concepts that have been introduced in
' T this Pak and it is good to show them 1§t1me allows.

2. Some students may have prepared sl1de shows - this is usually a
good time to show .those. - - .

*




il IS LAKE ERIE DEAD? '

14

Read the 1nformation on pages 265- 281 in Man and the Env1ronment and answer the

following questions

v o ~N oo o,

10.
n.

12.

“oxygen content or low oxygen content in the year 1958

~ LY
8

%

Which entries contain useful 1nformat$on when considering whether ok not Lake Erie B h

is po]]uted? . ;1 . . ¢ . _ FE TS
Lake-Erie\was tested for algae in several ears;igﬂaslthe amount of aJgae in-'
creased or decreased? Why? (See entry #3 e oy

Entry #4 shows the type of~fish found 1n Lake Erie what*kind of fish are increas-
ing desirable or undes1rab1e7 : .

-1.-

Entry #5 ta]ks ut coliform bacteria. Why do you think there are m0re bacteria

near the shores/than in the middle of the lake?
Nhat does the process af decay use up? ,page 275 o i ~{s
7.5 , .

Nhaﬁ is the amountoof oxygen that will be'used up ca11ed?
What does a primary treatment plant do? p 276 Y

. Nhat does a secondary treatment plant do? . 276

Entry #9 shows the kind of organisms found in the lake over 3 separate years: 1929,
1930, 1958. - Which organisms are found in higher -numbers in 1929, those that require
high oxygen content low-oxygen content or are they both about the same?

In entry #9 which organisms are found in greater numbers, those who require high

iAo

What does the tab]e on page 279 for entr{ll indicate about the relationship
between the ‘amount of nitrogen. and phosphorous and the growth of algae? (Does -
algae increase :or decrease as the amount of nitrogen and phosphorous 1ncreases?)

Do Mastery Ltem 20- 1 From the data which is more polluted Lake Erie or Lake .
 Ontario? o _ ‘ . 4

7

et 4
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‘3. If the population of the World keeps 1ncreas1ng and peop1e use more and
‘ more water, what will happen to the-world's tota1 water supp1y7
a) it will sharply decrease .
b) it/will only gradually decrease
c will stay the same : '
- d) /it will incCrease or decrease accord1ng to rainfall patterns,
. not poputation use

3

) ®

»

4, The total amount of po11ut10n -free water c@Earth is
s a) increasing
, b) decreasing
s .c) stqyﬁng the same

.“‘Approximately how many ga11ons of’ water will the average person use today7
a) 10 - 20

b) 30 -'40 ‘ ' . .
c) 50 -60 - ' : _ o
"d) 60 - 70 : ' : '
6. .When salt i removed from the ocean's water, fresh water remains.. We call
this process v : . S 4
a) desalinization . : - ' :
b) .salting ’ : _ _ ,»
cg condensation : .
d perco1at1on

7. B1o degradab1e detergents are those that
: a) make more suds $
b) chemically break down easi1y
c) pollute more than regular detergents
d) are always in 11qu1d form - s
8. Po11uted water can be purified best by - -

a) soil filtration

b) “evaporation o .
c) primary sewage treatment
d ch1onjne treatment

9. How does* evaporation affect pollutants in water?
a): pollutants remain as residue after evaporation
> 0 . b) pollutants evaporate,’ causing smog . ‘
‘ c) pollutants evaporate causing increased rainfall patterns
d

‘5" ‘evaporation causes low corféentrations of pollutants

10. when water fa1ls from the sky we call it : .
a) evaporation . S '
b) precipitation ¢ B v
c; condensation ‘
a ¥ d) dew, ’

11. ,5011 filtering of water will remove
- »a; 1iquid pollutants
b) dissolved pollutants
‘ ) c; all .poliutants
W d qéplid poljutants

87
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12. Disti]]ed water 1acks

N a oxy en
b) poliutants
c) taste
-d) al¥ of the above

13. Chlorine is frequent]y added to. water when it 1eayes sewage treatment
plants because this chemical
_ a) bleaches the water to its natura] color
r 'b) kills germs o
: c) 1is a tooth enamel hardner and decay preventive
‘d) restores the alkaline - acid balance '
e) is a water softener

4

' 14: The residue left after sewage is treated at a sewage treatment plant is
' ‘ca]]ed _ : . ‘ ' : NS
. grit o '
sewage . - ad
g phosphate '
d s]udqe

15. Most living po]]utants in water can be killed by adding
. a) chlorine
b) phosphates
'cg nitrates
d enzymes

16. Sludge from water purification plants is eco]og1ca11y usefu] because it
' a) makes good mortar for brick construction work - , .
b) can be readily made into landfill
c) makes a good insulating material
d) can be used as fertilizer

17.  The people of a small Washington town become outraged when- they hear there
are bacteria present during the secondary, or "rock filter", stage of their
local water treatment plant¥ They call you in as consultant What do you
Co tell them? - . -
a) The bacteria.are an unfortunate example of man's polluting
abiTTty~but can be eliminated safely from the secondary stage.
b) The bactéria are hard to eliminate during treatment without
pouring chemical poisons into the water.
c) The bacteria are good. Without them organic wastes woqld not
‘ be reduced during stage 2.
d) The bacteria are good. Without them to give off CO2 bubb]es
the filtering action would not take place.

~ ' 18. About 30% of the population of the U. S. live in comlun1t1es that provide -

' a) only primary sewage treatment :
b) oply secondary sewage treatment O
g only advanced sewage treatment v ﬁ :
_ a1 -

no sewage treatment
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